Balancing biosynthesis and bioenergetics: metabolic programs in oncogenesis.
Cancer biologists' search for new chemotherapy targets is reinvigorating the study of how cancer cell metabolism determines both oncogenic potential and chemotherapeutic responses. Oncogenic metabolic programs support the bioenergetics associated with resistance to programed cell death and provide biosynthetic building blocks for cell growth and mitogenesis. Both signal transduction pathway activation and direct mutations in key metabolic enzymes can activate the metabolic programs that support cancer cell growth. Cancer-associated metabolic programs include glycolysis, glutamine oxidation, and fatty acid metabolism. Recent observations are revealing the regulatory mechanisms that activate cancer-associated metabolism, and the competitive advantages provided to transformed cells by their metabolic programs. In this study, we review recent results illustrating the mechanisms and functional impact of each of these oncogenic metabolic programs in cancer cell growth and survival.